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ABSTRACT: 



PROBLEM TO BE SOLVED: To surely prevent an internal short 



circuit, increase 

discharge capacity and improve cycle characteristic of the discharge 
capacity. 

SOLUTION: In this battery, positive electrode sheets 1 1, each 
formed with an 

active material 13 on a surface of a positive electrode current 
collector foil 

12 and a negative electrode sheet 14 formed with an active material 
16 on the 

surface of a negative electrode current collector foil 15 are laminated 
with a 

polymer electrolyte layer 17 interposed between the active material 

13 of the 

positive electrode sheet 1 1 and the active material 16 of the negative 
electrode sheet 14. The positive electrode sheet 1 1 or the negative 
electrode 

sheet 14 has a strip shape and is folded at least once with the 
polymer 

electrolyte layer 17, formed on the surface of the active material 16, 
while 

the plural negative electrode sheets 14 or positive electrode sheets 
11, each 

having an area corresponding to a folding area, are sandwiched 
between the 

polymer electrolyte layers 17 except the folding lines of the folded 
positive 

electrode sheet 1 1 or the negative electrode sheet 14. The 
sandwiched negative 

electrode sheet 14 or positive electrode sheet 1 1 has the polymer 
electrode 

layer 17 on the surface of the active material 16, 13. 
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Title of the Invention: Lithium Polymer Secondary Battery 

[Abstract] 

An object of the present invention is to prevent with 
certainty a short inside of a battery, to increase discharge 
capacity, and to improve cycle characteristics. 

A positive electrode sheet 11 and a negative electrode sheet 
14 are layered, and a polymer electrolyte layer 17 is placed 
between the positive electrode sheet 11 and the negative electrode 
sheet 14. The positive electrode sheet 11 contains a positive 
electrode active material 13 on the surface of a positive electrode 
collector film 12 . The negative electrode sheet 14 contains a 
negative electrode active material 16 on the surface of a negative 
electrode collector film 15. The positive electrode sheet 11 or 
the negative electrode sheet 14 is like a belt. The electrode 
sheet like a belt is folded once or two or more times with the 
polymer electrolyte layer 17 on top of the active material. A 
negative or positive electrode having the same area as folded area 
of the sheet except for a fold is inserted between the polymer 
electrolyte layers. The inserted electrode has the polymer 
electrolyte layer 17 on the surface of active material. 
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im^mi] iEmm:mma2)<mmizmsmi3)t< 

-mixmnEmiy- h (iDmmiMmi^- h (i4) 

miiEm>— h (11) xnnm^-- h (u)t<^:\KX'$y'ox 
*»ovg^^»(i6)^®t:HuiB^ u -^-mmnrnmi^L 

mi^- h {iiwmmtitiz t ^miti-h u^^a-^ 

hmmmnmmmiz^ 'j ■^-mmnmm^^-t 
iimms ] ^ 'J -^-mmmaewiEmi^- h (id 

XJitffii^- h (14) (DmiW (13, 16) <D\ ^i'tli}>-'ljX 

[^^^14] ^^amjm%wmx\iwmmwm{i 
'i)(7)-ij(mm{\5s)i}mwL(r>%mmmM^x\.mm: 

WJm (12) c7)-:frc7)(|!|gi(12a) *>/b^JiJ tfllBli^cOt 
fii««f^?SX{JiE«i^mft?i (12) c7)fi!i:^coilii(12b) *i 
H?IS=^^«^iEII*S«s|SX{ift@mm?S(15)c0fl!J:^O 

fflig^(i5b)*><b5^aiLT«®$ti. ffiMmmficT) 
iii(<7)5§aia5(i2c) mmzm.irhwm=f-{2y) m 
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ffl5tgi!-tst®sff?(2i) i3m'rt:>fifimim i 

[0001] 
[0002] 

mcr)-!f^—^f)vim(^R\'Zii mm(^mm,zm-hm 

^i:mt'iX\i^h, :i<mM<r)nMhLX . sEW^~V 

'7-~dMm^^^ixx\^i , z<DiEmi^'-hii. jEm 
mmi^mmm^z-mmmm-i> ^ t i>zx <oi^^ti. 
tsis/- hmmMMim<7)mmizmini:mmi-6 z 

mxii. '^ti^ti<Dm^mzm?>n,iiLmi:n.mb ix 



y ir-i^xmm-th ZtiZX'OV ^7A-f 5f y.-Jt 'J V 
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mm±ixim^&i:ij:ck-t^tthiz. m.^&(o 

mm^m^t^ztizhh, 

[0004] 

m 1 iz^tx 0 fc. iE«imm*?s 1 2 o*ffi^^^S!H!lW i 

3 >()<?g^$iXyt]Elii/- h 1 1 (r>^c7)-iS^M 1 3 i: . m 

~ h 1 3c7)-eiOvSijM 1 6 i:<^r^t:;KU-7-l|»M® 1 
7 &^LT jEffii^- h 1 1 ai/^tfiSi^- h 4 
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[0005] imm2mi>mii. msm i ^z^m 
mvh^x. mzm5i,z^txoi>z. mmmti^nm 
h 1 sximmiy- hi)^^cr,miM 1 4mmiz^v 

m&xh^. z<om^m2izmmmx'it. mmti^ 
nm>— hXiiiEmi^- mi co^i^v-^-mf^mm 1 7 
m^mri^m-^'txiUM^&co^^ ^ivmRx/m 

[0006] imms i^zm^mu. msm i xti 2 i,z 
mi^rnx'^i-ox. m5Rx/m6i,z^i-j:oiz^ ^u-? 
-nmmm 1 7 ti^jEmi^- h 1 1 xanmi^- m 4 ct) 

vSftW 1 2X{S 1 6cr)\^i'iH)^1iXimij<^'M^j:< t 

h-mt:mmt^ ^yTi^v-^-zjmMX'h 
I. zcomsmsmimx-ii. -mntn^v-^-m 
mm 1 7cr,immmt^m:t. -mmcommt tx<7) 
mmtim±Lx\^sii^ y^-ry^iim^J^-th. ttz. 
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^^i'tiMzi^i>^mx'h->x . m2iz^s'tXdlz. 
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i*c?s 1 2(Dmcr>mm 1 2 b ifi^mjEmMimxn 
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^ti. jEmMii^m<r>im(r>^mi 2cmmzim 
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(D^m^i 5 c mmzmmi-in.mm^2iifmf^ 
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[00 08] 
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^ Lx'^m-r^ zti,zx mizummmwrniz^j:^^^ 
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i^-h 1 iti<im^tih, -n. m2m/m3^z^-tii 
mL<n-s.immmii 2co-^§i 2a*-/i>5^aiL 
/>:ft«E^s«j?ii 5<^m.<r)m^m 5 c\,z\i:i(7^m\& 
as 1 5 c ^ffl5icg?gi-ri.m«iss^ 2 1 o-^*i±a6^ 

ft2 2t2j:'?iStt'^^i. ft«ES«f4^1 softest 15 
b*>^.5^ait^v:jEfi§*Sfis?Il 2OltlS:i05^aiail 2 c 

ic{iic7)5^ai^i 2 c ^mmzmm-fhimm-2 3<t) 

[0 0 1 2] lll&t/ll2l:^-rcl;ol:. i<^J:-?(3*f 
g^ti/i^^^iom^v'-h 1 4{i1iS[c0iESi>'-h 1 4 
i: i: t (CA'v ^- XX- h 2 4 ill. , ^«O^JS 

<7>mm.^zmhJ-^ 7 ^- XX- h 2 4 U rn f 1^ y 

y-xx- h 2 4 T-tf^^ti^v:^1^c7)ft«ix- M 4 

ttsc^^Mx- h 1 1 1 i: t ^zm^. nm-wimx'j-^ 
>y ^r- V2 4 ff^wm^mM-th zbiizx^ mm 

^tlh. -S^WN"7^r-xV-h24{iiEMi^2 3co 

m^m^nmw?-2 icoffi^A^-e^tm-eo^N'-y^-x 
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2 1 , 2 3<0«^Bfi!lc0^l^i: L-Tfi^ffll- 
I. i: J; 0 mm<^nM,i% t:itifiX'^h, 
[00 131 :i(r>Xd\.zm^^titz')'}-^-t^^^y!ii^) 
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•thztifX'^h. ttz. mmfihiEW^~v\i<^ 
m^n 1 3 c7)^Mi::;K u '?~mmm 1 7 ^ ^-^^m-r 

h(r)X\ '■Ky7-«)}?^/il 7^:n-gLTiEffix-b 1 

I aiA'tfigx- h 1 4 ^^'^i Lfc wc*i(t s 

7*^iEaix- h 1 l&l/Slix- h 1 4cO-?-iT,-?'fl.vS!|^!j 
« 1 3 , 16 5rllJS-ri.ffia5:W-tl. J: o L/oc7)T\ 

^mMmmm±Lx\^^mLimi>zm-^it^:ik 
i}<x'^?>. mz. nmi'^t^^^m<omt:^m-th 

[ 0 0 1 4 ] =5:tj. ±.^uzmmmmx'ii. -mmi 

3 , 1 6S,V>K'J 1 7 ^mffiRtXlEfiimm 

ftm 1 2 , 15 <Dmmx'hi-ij(7)mi>zm^^m t . ^ 
:Komfiix-M 4(7)-if(r)mi,zfm(o\z'-y^x'wm(7) 

iE®x-h 1 1 &S!lE«LTII^x-M 1 *12a§ii 
•CV^^V^ft^x-M 4i0^a5r3<5:tci)ftt{f^^*^\ H 
8 J: a fc. M!B5m 13,16 at^'.-K u v-mig^ 

I I 7 5rt®at/iEfiim«f4s?S 12,1 5<7)±T(r>MU 

<7)mi>z^M'timmti^uz^^c7)n.mi^- hi4(7)± 

TCOjK^r<7)ffim«<7)t°-yf-Cli^£7)jEIBx-h 1 1 ^ 

m&mt. muzTik-txdiz. ie^x-m i*«s$ 
iirv^^v^m^x-h 1 4mBt:^mzifrmftzVi' 
^A>(ty^^j'7-~dmMX'h'yxi,x\\ ii7i;5^ 

■r J; 0 ic. tffi&l^iE«im«#® 12,15 i7)^fflT'J) 

I mmizxs^n 1 3 . 1 6 ^^i^jk u -^-mmm 1 7 

-?-nmM^I2^iL/i^^iOt«iX{iiElix- M 4 . 
1 1 ^^Kmrnfttii. ftfigx- h 1 4 i:iE«ix- b 

1 4i)^^i>zmmtiifzmi-^j^^ ^yTtiv-^-z 

{Qo\5 \ ttz. ±.mLfzmm<^mmx'\.i. ^^(r)% 
^^(Ti-smi^- V 'J -^-^m^^Ltzw^x' i 

7t®SS:^fr-&1^cotfigx-h^fe»5i^L-Cl,J;i\ ^ 

h 1 \ m(r>mm\ 3^ffiic4fuv-mp^«i 7S: 



(5) ^2 00 1-28273 (P200 1-28 25 



m^i^j:<xhB:^\ mz. m4i,zmmi^-htnmi^ 
- h <7)m<^m^z-mnm^'j -r-mmMmimi- 
tzm^^sL. tfzmsizsEmi^-htnmi^-hcoM-n 
commizmm'SRU^ v -^-rnmrn i imtzmi ^ l 

~h(D-ij<Dmmi>zm'ii!imm7t^V'7-m%mmi:ik 
iEm'^-hximm'^-hcr>m(7)}^mi>zm^MR 

-hx'hizti}<mu\ 

[00 16] 

[ mmm } mz^^^mcomtmmmt i . 
<mmm i y^-tmrnmiEm^— h 1 1 ^mifz. 
ssh. L i c o 02fi*7 0 stm^m^ (mst^ y 

f-;Pb-n 'J K ymm^z^WlX^-^ tXXyU-i:im 

py^fi-^f* (x;U7r>^A$g. Kynar28 1 
0 ; ^^^?-7;^^^rot•^yl 2wt%-g-^fp) 4 0 
g ^ 1^'^ - b 2 0 0 g 6 0 °CT1§M L . 
Jglc«fl¥?S8 0 g * jt#M^ Lr®g«X 7 U -S:^ 
IfZ. mz. (gl Ocm:g$*>'lmCOA l?S<7)±ffitC. 

J; mmm^mi. mz^cT^mtn 1 3 srS3 j: a 
3isti>'^'j-7-m^^® 1 im^^titi^^A 1 ?s 

^-ec^^Stl© 1 3 &t/;KU 1 7 i: i: t t^^O 

BftXilSAU Ocm:l§*n OcmCOl O^fccOiESii^- 
h 1 1 mti. 

[0 0 17] mz^^<7)nmi^-hi4t:imuz. m 

*> . m)^^^m$im 5 0 g S: . .-K 'J 7 -y -fb t':i 'j T 
1 0 c m;^§ mC7)C u?ScO±ffitC h' ^'-T'l^ 

x^^conmi^-h 1 Aii^mbtz, zm^c^nm'^ 

jEfiii^-M 1 ims.mLXiEmi^~h 1 i*«s$^i 
x^^^j:\'^nm'^-hi 4mBi^i>ztfTmif. igi 0 
c m:^$ 1 0 c m<r)m^i^mmi^-t^^^<r>nmi^- 
h i4co^vr-mMnmi 7crmi>z^ii^timi 0 c 

m^^ 1 0 c m«0 1 Otk(r>lEmi^- h 1 1 tl^im^tlfz 



mmibifz, 

[0018] <it!|!SiEM r>iisfi^i 1 1 m-(^mux' i o 
^kcojEMi^- h iim Lfz, mzmtm 1 1 isi-co^n 
^zx'on^titz^^comi^-h^mmtxmtnoc 
m-^-^tpi ocmioi o^k(r>nm>—himfz. mzM^ 

mtritLx^ti^mEmix i offl^osift^f^ 

L^c, ;oi 0ffl«OSl#:^5gt::miiLTiEffii^-ht 
tz, 

[0019] <mmMi.>mmm i mm.m im^ 

^^mMMMm^z J; "9 ii^ tf^ , >! <^m^^ m 9 tc^ 

[0020] <mm>m9(Di^mt^i^mi^i}^^j:Xoiz. 
mmm 1 izmi v^^j^^:^y^v ^-z.d^mm'^r 
^ ^j\M\ti>zmh<B}mii. imm 1 i,zin-f^nmzit 
n Lxm^^^x'h 0 , mmm 1 (otm^tc^^^ 
'^imm 1 ^ i 0 ffi]± lt i ^ 1. >r i: 

I., vlfLii. Jtifi^Jlcoi OtjccoiE®$^-h 1 lUijft 

hmimi^ti^im-^^^mmn^^Lx^^hffi^zn 
mmm 1 o 1 oi&:<^i£Mi^- y 1 1 \.zii\ihmm 
it^ti^ixn-'ffinM'^^^-^Ltz^ibi.zwmh 

[002 1] 

v^mm^i vxm^tzXoi,z^ i^%m^zi.fi\i. m 
mms.i:i&±-t^fzMzmmii&±^-ttz^^<7)iEmx 
linmi^- h ^9r&ts(ox\ mm4-^mmm(Dm.m 
tfz. ifi^mmi<zniiiiitz 

m(7)mi>z^tL-t'tLmm-ttzcox\ mmmzmt 
^zmiiEmi^- hxiinmi^- v i>zm^i)^± th^t 

{i^<. imi^~VX\inmiy-VifWis:itt<zi:^^ 

m-hcox\ ^ff):tiv?~mmmMcDmzmn^tLtzm 
mcomi^- hxiiiEmi^-hizmi'mm'tti^' 

[0 0 22] ttz. ^mti^nmiy- hximmi^- 
h<Dm^Mmmiz:t^V'?-mm'^mi:mm'rtn£. -en 
^tLcr>:i(v '7-nMnmmmi,z-mm^cr>ij:m}mz 

mmmimthmm^^tx^^m. mnm 
mm±ixf^mmimzm-$'t. mmti^v^ 
-mmmti^-immi^iztui h^mm±Lxm 
^tiznommi<7)mam<. ^ossm. m.m& 
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[0023] lEflgi^- h<7)W.^(r>mtiiSii^mmz 
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